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HONEYWELL INC. 

SOLID STATE ELECTRONICS DIVISION 
CONTRACT NO. NAS8-34769 
MODIFICATION NO. 5 


RESEARCH OF PRESSURE INSTRUMENTATION FOR NASA SPACE SHUTTLE MAIN ENGINE 
Monthly RAD Progress Report August 1984 - Report No. 11 


A. Technical Progress and Plans 

- See attachment 'A' 

B. Schedule 

- See attachment 'B' 

C. Status of Funds 


D. Estimated percent of physical completion: 62% 


E. At the present time the comparison of the cumulative costs to the percent 
of physical completion does not reveal any significant variance requiring 
explanation. 


See Paragraph 4.0 for this discussion. 


ATTACHMENT 'A' 

RESEARCH PRESSURE INSTRUMENTATION 
FOR 

NASA SPACE SHUTTLE MAIN ENGINE 
HONEYWELL, INC. 


1.0 Introduction and Objective 

The first phase of this contract (Tasks A and B) resulted in a highly suc- 
cessful demonstration in April 1983 at the MSFC of Honeywell's breadboard 
feasibility model of a silicon Piezoresisti ve Pressure Transducer suitable 
for SSME applications. 

The purpose of Modification No. 5 of this contract is to expand the scope 
of work (Task C) of this research study effort to develop pressure instru- 
mentation for the SSME. The objective of this contract (Task C) is to 
direct Honeywell's Solid State Electronics Division's (SSED) extensi ve 
experience and expertise in solid state sensor technology to develop proto- 
type pressure transducers which are targeted to meet the SSME performance 
design goals and to fabricate, test and deliver a total of 10 prototype 
units, 

SSED's basic approach is to effectively utilize the many advantages of 
silicon piezoresisti ve strain sensing technology to achieve the objectives 
of advanced state-of-the-art pressure sensors in terms of reliability, 
accuracy and ease of manufacture. More specifically, integration of 
multiple functions on a single chip is the key attribute of this technology 
which will be exploited during this research study. 

The objectives of this research study will be accomplished by completing 
the following major tasks: 

1. Transducer Package Concept and Materials Study 

Three transducer design concepts will be generated and analyzed 
for the SSME application and materials/processes will be defined 
for the research prototype transducer design. 

2. Silicon Resistor Characterization at Cryogenic Temperatures 

The temperature and stress properties of a matrix of ion 
implanted piezoresistors will be characterized over the tem- 
perature range of -320®F to +250'’F. 

3. Experimental Chip Mounting Characterization 

The mechanical integrity of chip mounting concepts will be eva- 
luated over temperature, pressure and vibration. 

4. Frequency Response Optimization 

This task is a paper study which will specify and analyze an 
acoustic environment for which transducer frequency response can 
be determined and optimized. 


5. Prototype Transducer Design, Fabrication, *and Test 

This major task will use the results generated in Tasks 1 
through 4 above to design and develop a research prototype 
pressure transducer for the SSME application and will 
culminate in the delivery of 10 transducers, 5 each for the 
ranges of 0 to 600 psia and 0 to 3500 psia. This task is 
subdivided into the following five areas: 

- Feasibility Evaluation of Transducer Concept 

- Prototype Transducer Design 

- Prototype Transducer Fabrication and Test 

- Prototype Qualification 

- Prototype Delivery. 

6. Reports 

Honeywell will submit monthly progress reports during the 
period of the contract; a final report will be provided at 
the completion of the contract. 

The format of this report will be to discuss the work 
performed for this reporting period and the plans for the 
next reporting period for each of the major tasks outlined 
above. 


Work Performed and Plans 

2.1 Transducer Package Concept and Materials Study. 

This task was completed per plan during January 1984. 

2.2 Silicon Resistor Characterization at Cryogenic Temperatures. 
This task was completed in May 1984. 
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2.3 Experimental Chip Mounting Characterization 
2.3.1 Work performed in August 

- Completed the assembly of two Sensor Mount assemblies using 
a Au/Ge solder. The glass-to-silicon nitride and 
silicon-to-silicon nitride solder joints were bonded 
simultaneously. The mechanical strength of the solder 
joints was very strong; however, the joints were not her- 
metic. 

- Completed some failure analysis work on the aformentioned 
samples to determine the cause of the non-hermetic joints. 
It was established that there was incomplete melting and 
wetting of the Au/Ge solder to the Ti/Pt/Au base metalli- 
zation. Five possible causes for this condition were 
identified, namely: 


• Base Metallization -- Gold in Ti/Pt/Au film too thin. 

• Loading of the parts during the soldering process--uneven. 

• Oven contamination. 

• Soldering Temperature Profile — too slow a transition 
through the melting region. 

• Soldering temperature -- too low. This is thought to be 
the least likely cause because the solder joints were 
determined to be roughly 40°C over the solder melting 
point. 

-• Completed the following activities in support of identifying 

a process change (s) which will provide hermetic seals: 

• metalizing samples with gold ranging in thicknesses from 
1600 A to 5,000 A. 

• Rebuilding of the soldering fixture to improve the 
uniformity of loading of the parts during the soldering 
operation. 




2.3.2 Plans for September 


The plans are as follows: 


- Complete experiments designed to "debug" the assembly 
process, i.e., establish process changes which will yield 
hermetic solder joints. 

- Pending the results of the aformentioned experiments, the 
following activities will be started: 

• The assembly of the Experimental Sensors (nonfunctional), 
i.e.. Sensor Mount subassembies installed in the Sensor 
Housing. 

• The fabrication of the dual function fixture for high 
pressure testing and high pressure leak checking. 

• Testing of the Experimental Sensors as the assembly of 
same is completed. 


2.4 Frequency Response Optimization 

This task was completed per plan in February 1984. 


2.5 Temperature Sensor Network Concept Study. 

This task was deleted when the contract was negotiated. 


2.6 Prototype Transducer Design, Fabrication and Test 

2.6.1 Feasibility Evaluation of Transducer Concepts. 

2.6. 1.1 Define/Finalize Concept for Feasibility Transducer. 

This task was completed per plan as reported in May. 

The sensor chip design was presented in that report. 
Though not mentioned specifically, the sensor package 
will be the same as that developed for the Experimental 
Sensor. (Re: previous Monthly Reports.) Clearly, that 
design will be modified to reflect insights gained 
from the evaluation of the Experimental Sensor. 


This task is closed. 


2. 6. 1.2 Feasibility Demonstration of Sensing Concepts. 

1 Work performed in August 

- Completed the design of all piece parts for the Feasibility 
Model except for the Invar tubes and the interconnect 
metallization pattern on the silicon nitride on Terminal 
Board No. 1. The Invar tubes will be used to provide a 
compliant electrical feedthrough in Terminal Board No. 2. 

- Completed all the assemble tooling to support this 
fabrication activity except the mask required to delineate 
the metallization pattern on Terminal Board No. 1. Most of 
this tooling will be the same as that developed and used for 
the Experimental Sensor build. 

- Completed wafer processing on five wafers and 100% 
electrical probe testing of same. Acceptable yields were 
obtained. 

2 Plans for September 

The plans are as follows: 

- Complete wafer saw and sort of the good chips. 

- Complete TE bonding of the good sensor chips to the pyrex 
washer. 

- Complete development tooling and procedures for delineating 
electrical interconnect pattern on Terminal Board No. 1. 
(Silicon nitride) 

- Complete the fabrication of the compliant Invar feedthrough 
tubes. 

- Start process/procedure development for hermetically 
soldering the Invar tubes to Terminal Board No. 2 

- Regarding the decision to build a third stainless steel 
housing and base, we will not be building an additional 
housing and base. Because of budget constraints, we 
will use the pieces of hardware from the Experimental 
Transducer and modify them as required. 


NOTE : the fabrication of the Feasibility Sensor Mount 

assemblies will not be started until a process is developed 
for hermetic solder seals on the Experimental Sensor Mount 
assemblies. 
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2.7 Miscellaneous 


2.7.1 Materials List 

We received approval (Attachment 'C') of our materials list which 
was submitted for NASA approval on 24 May 1984. (Re: May Monthly 
Report, Attachment 'D') 


2.7.2 Vibration Requirements 

Re: 1. NASA Contract No. NASS 34769, 8/26/82 

Exhibit 'A', Section B.l 

2. Honeywell's Technical Proposal, 7/12/83, 

Sections 2.3 (Pages 2-5 to 2-7), 

2.6. 1.2 (Pages 2-15 to 2-18), 

2.6. 1.4 (Page 2-36 and 2-37), 

This topic was discussed at length during our 22 August 1984 
Program Review at NASA/MSFC (Re: Paragraph 2.7.3) and during 

several subsequent telephone calls. The bottom line concern as 
expressed by Mr. H. Burke and Mr. W. White was that the 
original contract vibration requirements (Reference 1) to which 
Honeywell responded in its Technical Proposal (Reference 2) may 
be in error and/or Honeywell's interpretation of those 
requirements results in an unnecessarily severe set of 
requirements against which to test and evaluate the 
transducer's performance 

This issue has not been resolved, but clearly resolution is 
required before any vibration testing is done. We understand 
Mr. White is working this problem and we look forward to 
resolution in the near-future. We recommend that we began 
using written communications via TelFax (Telecopy) to propose 
and evaluate alternative vibration requi rements, their 
interpretation, and testing/evaluation methods. The ultimate 
goal being to achieve a clear definition of what is acceptable 
for the purposes of this contract. 


2.7.3 Program Review 

A Program Review was held at NASA/MSFC on 22 August 1984, 

Copies of our entire presentation were left with Mr. H, Burke 
and others present at the Review and is not included as part of 
this, report. However, Attachment 'D' contains the Review 
Agenda, the Program Manager's overview of the program and his 
concluding remarks. 
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2.7.4 Risk Reduction Opportunities 

This topic was discussed in some detail during our 22 August 
1984 program review also. We subsequently submitted the entire 
presentation, under separate cover, to the NASA Contract Office. 
See Attachment 'E'. There is ample background and detailed 
discussion provided in Attachment such that further 
discussion is not required here. 


2.7.5 Test Plans 

At NASA's request, we have provided a detailed Test Plan for 
the Experimental Transducer. See Attachment 'F'. In addition, 
we provided an outline of the Test Plans for the Feasibility 
and Deliverable Transducers by referring to the appropriate 
sections of Honeywell's Technical Proposal. The later Test 
Plans will be detailed further as we approach the testing of 
those transducers. 


3.0 Schedule 

Some schedule slips have been incurred and are beginning to 
have an impact on planned activity at year-end. The Schedule 
section of Attachment 'O' provides an assessment of the impact 
of these slips as of 22 August 1984. 

The difficulties being encountered in achieving hermetic solder 
seals may result in some additional schedule impact. A more 
complete assessment will be provided in our September report. 


4.0 Cost Considerations 

The elements that make up the "Estimate-at-completion" of $463,450 are 
as follows: 

• Additional Piece Part Costs $12. IK 

• Reference Vacuum Process $44. OK 

Development 

TOTAL $56. IK 

The origin of these additional costs stem from two facts, namely, 

• The specific requirements of the Shuttle's electrical 
connector with which our transducer was required to 
Interface was not available to us as we prepared our 
piece-part cost estimate for this item. Since that time, we 
have obtained those requirements and found that all that was 
available to us was a space qualified version and the price 
was substantially higher that we had estimated. 


At NASA’s request, Honeywell's proposal was based on a "Best 
Shot" design approach for the transducer. Central to that 
approach was a design concept that assumed the reference 
vacuum could be established using previously developed 
processes and procedures at Honeywell /SSED. However, during 
the Concept Phase of this contract, it became clear that a 
significant deviation in our design concept was required to 
achieve a transducer that had performance targeted to meet 
NASA's requirements. The impact of this situation is a need 
for additional piece parts to support the hermeticity 
requirements and a unique process and procedure development 
activity to establish the reference vacuum for the present 
design. Additional discussion on’these items is provided 
in Attachment '6'. This material was also provided in the 
letter to the NASA Contract Office. See Attachment 'E'. 



l?/83: Numbering changed to retain nLim^ -ring In oriigiinal proposal. Ta^k Z.s was 
during contract negotiations. 



National Aeronautics and 

Space Administration ATTACHMENT "C" 

Georoo C. Marshall Space Ftlghl Center 
Marshall Space Flight Center. Alabama 
35812 


OF POOR QUAUYY 

lipiy loAimot' EH02 (84-372) 

TO{ ' EB22/Mr. V/hite 

FROM*. EH02/Mr. Key 



fVIAS 



5 19 $^ 



SUBJECT} Evaluation of Materials List for SSME Hydrogen 
Pressure Sensor by Honeywe,ll 


The subject materials list has been evaluated and is acceptable. 





Materials Selection Control Office 
Materials Processes Laboratory 


cc; 

EHOl/Mr, Schwinghamer 
EH02/Mr. Knowling 
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For Space Shuttle Main Engine Applications 

Deliver Ten (10) Prototype Models To MSFC For Space Shuttle! 

Main Engine Test Firings 
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• Increased Engine Performance Monitoring Capability 
With Enhanced Frequency Response 

• Common Design For All Pressure Ranges 

- Enhances Ease Of Manufacture 

- Cost Effective 
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AHACHMENT “D" (CONI' D) 



- Additional Unexpected Piece-Part Costs: $12K 

- Reference Vacuum Process Development: 
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ATTACHMENT "E" 


Honeywell 

August 30, 1984 


Procurement Office 

George C. Marshall Space rlight Center 
National Aeronautics and Space Admin. 

Marshall Space Flight Center, AL. 35812 

Attn: Mr. Edward M. Harper 
Contracting Officer 

Subject: NASA Contract NAS8-34769 

Reference: Program Review at NASA/MSFC on 22 August 1984 
Gentlemen: 

Honeywell Inc. Solid State Electronics Division (SSED) provided a pj^ogram 
review at MSFC on 22 August 1984 for the NASA/MSFC Sensor Group. As a 
part of that review, Honeywell SSED presented a request for additional 
funding on the subject contract to cover two "new scope items", and a 
strong recommendation that NASA/MSFC fund a group of "Risk Reduction 
Opportunities." These items would maximize Honeywell's ability to meet 
schedule and deliver pressure transducers with performance targeted to 
meet NASA design goals. The Sensor Group was provided with a copy of 
our entire presentation including the parts associated with the topics 
noted above. The following paragraphs offer a summary of these items. 

"New Scope" Items 

The general description of these items and their estimated rough order of 
magnitude costs are as follows: 

R.Q.M. Estimate Funding Need Date 
t Additional Piece Part Costs $12,100 15 Mar 1985 

• Reference Vaccum Process Development $44,000 3 Dec 1984 


Total $56,100 

Honeywell views these items as "must do" and not within the scope of the 
current contract. They are therefore projected as a delta to the current 
NASA contract funding of $407,350 making the estimated NASA cost at completion 
$463,450. Attachments 'A' and 'B' to this letter provide additional back- 
groud discussion on these items. 

"Risk Reduction Opportunities" 

The current contract has some significant risks associated with it^since it 
is a "best shot" or "single path" approach to the delivery of the contract end 
items on schedule. This "single path" approach was requested by NASA/MSFC 
as Honeywell was asked to downscope its original proposal. Currently Honeywell 
is eleven months into the contract with good progress to date and is cautiously 
optomistic about future progress. However, we believe in the best interest 
of the program, that these risk reduction items will avoid 

HONEVV/ELL INC,, SOLID STATE ELECTRONICS DIVISION, 12001 STATE HIGHWAY 55, PLYMOUTH, MINNESOTA 55-MI, TELEPHONE 612/541-2300 
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potential technical problems that would adversly impact cost, schedule and 
the performance of the end item deliverables. We are therefore strongly 
recommending that NASA/MSFC fund an approximately $110,000 risk reduction 
program. A prioritized summary of our recommended risk reducing tasks is 
provided below: 


ROM Recommended 

Priority Risk Reduction Opportunity Cost Estimate Start Date 


1 Sensor rfiounting: Load Bearing 

Seal Options-Phase I (Design/ 
Procurement) $8,000 

2 Lead-Length Reduction-Phase I 
(Demonstration of two approaches 

to reduce lead length) $29,000 

3 Error Source Analysis 
(Package vs Chip level 

influences) $33,000 

4 Hemeticity: Electrical Fead- 

throuahs- Phase I (Concept 
Development: design, materials, 
assembly processes) $8,000 

5 Additional Cryogenic Data 

(Piezoreistors, CrSi thin film 
resistors, junction diodes) $15,000 


1 Oct 1984 
4 Sept 1984 
4 Sept 1984 


10 Dec 1984 
1 Oct 1984 


6 Sensor Chip Metallization $17,000 


4 Sept 1984 


Total $110,000 

Attachment 'C‘ to this letter provides additional discussion on items of 
an overview/benefits nature. Attachment *D' summarizes the areas of concern 
and presents a more detailed discussion on each of the identified risk 
reduction opportunities. Also enclosed as Attachment 'E' are the summary charts 
used during the reference meeting. Note that items prioritized as 1, 2 and 4 
above are split into two phases. The phase I activity is preparatory in nature 
providing alternate courses of action ready for implementation. The phase II 
activity is that required to implement the alternate or back-up approach. The 
first chart in Attachment ‘E’ provides a summary of costs for implementing 
these tasks. 


In summary, Honeywell Inc. SSED is requesting NASA/MSFC to provide increased 
funding on the subject contract of an estimated $56,100 for the “new scope" 
items; additional piece part costs and process development. In addition, 
Honeywell strongly recommends that NASA/MSFC fund an estimated $110,000 of 
risk reduction tasks. 
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These items will increase the probability of an on schedule delivery 
with performance targeted to meet NASA/MSFC SSME requirements. In 
the event that all risk reduction tasks and phase II tasks need to 
be implemented, the contract cost would be an estimated $626,450.^ 

Your comments on the tasks outlined above are requested at your 
earliest convenience to assist in Honeywell's program planning. 

If you have any questions please contact Mr. Paul Anderson, Program 
Manager on 612/541-2085 or the undersigned on 612/541-2985. 

S i nee r^y, 

Paul L.\ Towne 

Senior Contract Administrator 


PLT;mka 

attachments 


cc: H. Burke MSFC 
T. Marshall MSFC 
J. Goldstein MSFC 
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Kecommenoeo start date no later than I2/3/B4 
• EXPECTED RESULTS: 
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• EXPECTED RESULTS; 

Obtain a data base on the temperature characteristics of the circuit 
components sufficient to design an accurate compensation network for 
the deliverables. 


RESEARCH OF PRESSURE INSTRUMENTATION 
RISK REDUCTION TASK 
SENSOR CHIP METALLIZATION 


AHACHMENT "E" (CONT’D) 


o) S 

B ^ 

■o ^ 
C L. 
■D O 
to 

c. ^ 

C <D 
fO to 

P £ 


o E 

C Z3 

<U B 

H E 
a ^ 

X3 fO 

B t- 

a> 

o > 
u o 

£ to 
— O) 

L. C7> 

(U TO 
CL *-> 

X c 
Q> ro 

E H 

to ^ 
to >. 

r> 

tD C 

C TO 
Q> 

«T ^ 

to ^ 

X? E 

t_ 

to O 

c t- 

£ a> 

E °- 

^ to 

t_ t- 
OJ o 
Q. 

£ o 

^ 

Cm Cm 

;i; 3 cj 

•MM 

^ ro 75 

*-< 4_j 

O <1> Q> 

? £ E 


to 

to 

a> 

o 

p ^ 

CL 

^ -S Cl 

CC ^ o 

^ ' — <1> 
O •;= 'O 

4-J TD 

I. <U O 

o £ S 

(O O d 

^ o o 
< 2: u 
m t 


to ^ 

<U £> 

> ro — 

O 4^ *r— 

•— o> ro 

i2 £ ^ 

4^ ^ ^ 

o 

to > 

3 ;z: 

ro . a> 

tj to n 

o> Q. 
n — p 

-o O ^ 

Q> XJ 
t_ <L) 

<_) o x: 
<u to <_> 
•— C CO 

<X> <D I 

to to c 

to w o 

ro o •* 
^ >^o 

l_ 

to CD TD 
to > CD 

CD — t_ 

o ^ <0 
t_ ^ to 
CL ro 

£ 

E ra t! 

r? o <D 
ro 7 ^ 

p <u c 
•JC Q. o> 

to c/i O) 

ZZ <D jD 
•S ^ CD 

i5 £ > 

2 

OJ > — 

•S; i2 o 


Z3 

•O — 
M 

ZZ ■O 
TO ro 

*-» CD 
<D — 

£ if 

.. £ ^ 

1“ c 2 
o lE -♦-* 
< C to 

a i iS 
S < a 


TO ^ 

£ > 

z> ro 

B to 

-e w o 

=J ZZ to 

ro to £ 

r: o 
•'-' to TD 

> C <D 

> O) Nl 

^ to — 

CD "o - — 

ZZ o> 2 
ro N ^ 

fe = E 

Cl ro » 
£ o> ^ 

to £ c 
i_ t 7 : 
o <i> £ 

^ s ^ 

a> ^ ro 
to c 

^ Si ^ 

<t> zr 

psj — 5 

^ 

ro =:> =) 


I o ^ 

if c o 

.. -8 ^ 

X c ^ c 

LJ <D <1> 3 

■*— ' M 0—1 

^ ro — ro 

O o X o 

a k -2 t: _ 

Q- " P O -CL O 

3 c ro ro 

< u. c V- 


RESEARCH OF PRESSURE INSTRUMENTATION 
RISK REDUCTION TASK 
SENSOR CHIP METALLIZATION, CONT. 




iH o 

-J jC 
3 (J QJ 

tJJ p 

cr: Q. 

o. XD 

o ^ £ 

LU M a, 
h- CO to 
U £ to 
aj ro 
CL ? -o 
X o c 
LU -J ro 


RESEARCH OF PRESSURE INSTRUMENTATION 
RISK REDUCTION OPPORTUNITIES 
SUMMARY AND RECOMMENDATION 




AHACHMENT "E" (CONI' D) 



to 

c 

o 

4 -J 

W1 O 

< CD 

M c 

cc 

To 

. <u 

< >- 
51 H 
£ cc 

• ^ 


o 

o 

cri 

CM 

3 o 
<o 

<1 c: — CM 
^ - a> o> 

> 7 ^ ^ ^ 

L— CO 
^ C 3 sz xz 

£Z ^ 
cx — 

O O) 

L. "O 


a 


to 

CO 


$ 

(O OJ 

u ^ 
o 

o ^ 


to 

to 

o 

Q. 


<o 


CT) <Z 
C o 

— > <_) 

(O "D 
O) QJ 

_j cr 


CM 


q 

.0 

31.0 

o 

c 

o 

53.0 

o 

H 

K) 

CO 

in 

rv 

d 


_ 


•— 

— 

•— 


4^ 


<U 

o 

=> 

■o 

CO 

c 

CO 


TD 

o> 

l_ 

(O 

CD 

■O 

c. 

CO 

£1 


to 

CD 

o 

CO 


L. Z> 
CD u 
CD O 
CO 

c 


CO 


CD 

O 

l_ 

o ^ 
CO To 
c. >• 

eg 

li] < 




CM 


O ^ 
d 

CD CD 
o to CO 
^ CO CO 
CD 

C CH. CL 
O 

o 

(_ 

o 

to -o 

C QJ 
CD ^ 
to (O 

CD H 
3 ^ 
o 

9 § 

< TO 


o 

to 


L. 

CD 

O 

3 

•o 

CO 

C 

(O 

t_ 

4 — ' 

■O 

CD 

L_ 

CO 

CD 

^ (O 

cr CD 

I— C_) 
13 CO 
, C_ 

CD o 
CJ) o 

CO 


c_ 

CD 

O 

3 

■o 

CO 

cr 

to 


■O 
CD 
L. 

to 

CD 

■D 

C 

r~ c-> 
CO 

, *- 
t- 3 
CD o 
CO (_) 

^ CO 
CO c 


- Th: 


(/) 

< 

t- 

O 


to 

CD 



1 

to 


O 

4 — > 


t' 

03 

r 

>. 

tJ 


CO *-> 


Cl 

o ^ 

To 2 

H 

Cm, 

c CO 

CJ 

^ CD 

S Q 

t_ 

■D £ 

d O 

o 

to 

O) c_ 

S c 

c 

CD CD 

•o 

CD 

Ll- X 

C 7 ) 

in 


<N ? 

2 

tn g 

UJ ^ 


(X 
O to 

cc 




in 


SD 


tn 

to 

UJ 


LU — 

to ^ 
< 2 
? cr 

Cl q. 

9 Q 

P 


z 

o 

K 

< 

o 


z: 

z 

o 

u 

LU 

CC 


RESEARCH OF PRESSURE INSTRUMENTATION 
ADDED SCOPE, ADDITIONAL PIECE PARTS, AND 
RECOMMENDED RISK REDUCTION OPPORTUNITIES 


ATTACHMENT "E" (CONT'D) 



^Need for this task will be determined by 9/7/84 



ATTACHMENT "F" 

Honeywell 


August 28, 1984 


ORIG^V^AL 

OR POO« 



MR. HARLAN BURKE 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MARSHALL SPACE FLIGHT CENTER, AL 35812 

RE: 1. NASA CONTRACT NAS8-3469 

2. PROGRAM REVIEW AT NASA/MSFC, 8/22/84 

DEAR HARLAN: 

DURING OUR 22 AUGUST 1984 REVEIW, YOU REQUESTED THAT WE OUTLINE OUR TESTING 
PLANS FOR THE EXPERIMENTAL, FEASIBILITY AND DELIVERABLE (PROTOTYPE) 
TRANSDUCERS FOR YOUR REVIEW AND COMMENT. I HAVE ENCLOSED AS AHACHMENT 
"A" THE TEST PLAN FOR THE EXPERIMENTAL TRANSDUCER. I WILL FORWARD THE 
OTHER TEST PLANS TO YOU AT A LATER DATE AND UNDER A SEPARATE COVER. IN 
THE MEANTIME, YOU MAY WISH TO REVIEW THE TESTING SCOPE AS IT WAS DETAILED 
IN OUR JULY 1983 PROPOSAL FOR THESE TRANSDUCERS. THE APPLICABLE PAGE 
NUMBERS ARE AS FOLLOWS* 

0 EXPERIMENTAL TRANSDUCER: pp: 2-5 TO 2-7 

0 FEASIBILITY TRANSDUCER: pp: 2-15 TO 2-19 

0 DELIVERABLE TRANSDUCER: pp: 2-32 TO 2-35 

(PROTOTYPE) 2-36 TO 2-39 

WE WELCOME YOUR COMMENTS ON THE ENCLOSED TEST PLAN AND ALSO YOUR PLANS FOR 
A MEMBER OF THE SENSOR GROUP TO WITNESS OUR TESTING ACTIVITIES. WE EXPECT 
THIS TESTING TO START IN ABOUT ONE-TO-TWO WEEKS. 



PROGRAM MANAGER 
MS: MN14-3B20 

ATTACHMENT (1) 


cc: P. TOWNE, 4C25 J. 

P. J. ANDERSON, 3B20 G. 

D. WAMSTAD, 3B35 W. 

P. NUSSBAUM, 3B35 J. 

J. MOYLAN, 4C20 U. 


ONFFROY, 3B35 
GUSTAFSON, 3B35 
B. WHITE, NASA/MSFC 
MARSHALL " 
GOLDSTEIN 


HONEYWELL <NC„ SOLID STATE EtfCTRONICS DIVISION, 12001 STATE HIGHWAY 55, PLYMOUTH, MINNESOTA 55441, TELEPHONE 612/541-2300 


ATTACHMENT "F" (CONT'D) 


f 


ATTACHMENT "A" 


8/28/84 

ReVt "0" 


NASA PRESSURE TRANSDUCER PROGRAM 
RE: NASA CONTRACT: NASA-34769 


EXPERIMENTAL PRESSURE TRANSDUCER 
TEST PLAN 

I. OBJECTIVE ; TO DETERMINE THE MECHANICAL INTEGRITY OF THE SENSOR MOUNTING 
ASSEMBLED WITHIN THE TRANSDUCER PACKAGE OVER TEMPERATURE, 
PRESSURE AND VIBRATION. 

II. TEST DEVICE ; AN ELECTRICAL? NON-FUNCTIONAL VERSION OF HONEYWELL'S CURRENT 
DESIGN APPROACH. 

III. EVALUATION METHODS 

A. PHYSICAL CONDITION - VISUAL 

B. HERMETICITY OF JOINTS AND SEALS - HELIUM LEAK CHECK 

C. CONTINUITY OF "DUMMY" ELECTRICAL LEADS — VISUAL AND CONTINUITY CHECK 

IV. TEST PLAN 

A. SAMPLE SIZES = 2 UNITS 

B. BASELINE CONTINUITY CHECK 

C. BASELINE LEAK CHECK 

1. AT ATMOSPHERIC PRESSURE 

2. AT 1500 PSI OF HELIUM PRESSURE 

D. BASELINE PRESSURE TEST 

1. TEST GAS: NITROGEN 

2. APPLY 3500 PSI 

3. LEAK CHECK AT ATMOSPHERIC PRESSURE 

4. APPLY 6000 PSI 

5. LEAK CHECK AT ATMOSPHERIC PRESSURE 

6. APPLY 10,000 PSI 

7. LEAK CHECK AT ATMOSPHERIC PRESSURE 

E. EVALUATION 

1. DISASSEMBLE FIRST UNIT 

2. CONTINUITY CHECK 

3. VISUALLY INSPECT AND NOTE RESULTS 

4. HELIUM BOMB FIRST UNIT 

5. LEAK CHECK AT ATMOSPHERIC PRESSURE 

F. DECISION 

1. PENDING RESULTS FROM E. ABOVE, REPEAT STEPS B-E. 

G. SAMPLE PREPARATION FOR NEXT TEST 

1. REASSEMBLE TEST DEVICES(S) 

2. LEAK CHECK AT 1500 P'SI OF HELIUM 




ATTACHMENT "F» (CONT'D) 


8/28/84 
Rev. -0- 


ATTACHEMENT "A" CONT'D. 


H. VIBRATION TESTING -- PART I 

1. SAMPLE SIZE: 2 UNITS 

2. SINUSOIDAL SWEEP ONLY 

a. 150-200 Hz @ 130 g's PEAK 

b. 200-300 Hz A 150 g's PEAK 

c. 170 Hz 0 120 g's PEAK 

I. EVALUATION 

1. LEAK CHECK AT 1500 PSI HELIUM 

2. DISASSEMBLE 

3. CONTINUITY CHECK 

4. VISUAL INSPECTION AND NOTE RESULTS 

J. SAMPLE PREPARATION FOR NEXT TEST 

1. REASSEMBLE 

2. LEAK CHECK (HERMETICITY NOT REQUIRED. JUST NOTE LEAK RATE) 

K. VIBRATION TESTING - PART II 

1. SAMPLE SIZE » 2 UNITS 

2. SINUSOIDAL SWEEP ONLY 

a. 2000 Hz 0 400 g’s PEAK 

L. EVALUATION 

1. LEAK CHECK AT ATMOSPHERIC PRESSURE 

2. DISASSEMBLE 

3. CONTINUITY CHECK 

4. VISUAL INSPECTION AND NOTE RESULTS 

M. SAMPLE PREPARATION FOR NEXT TEST 

1. LEAK CHECK SENSOR MOUNT SUBASSEMBLY 

2. REASSEMBLE 

3. CONTINUITY CHECK 

N. TEMPERATURE SHOCK TESTING ' 

1. IMMERSE IN LIQUID NITROGEN 

a. IMMERSE IN LN2 FOR 10 MINUTES 

b. IMMEDIATELY PLACE ON TO HOT PLATE AT 250®F FOR 20 MINUTES 

c. REPEAT A AND B SEQUENCE TWO MORE TIMES IN SUCCESSION 

O. EVALUATION 

1. LEAK CHECK AT ATMOSPHERIC PRESSURE 

2. DISASSEMBLE 

3. VISUAL INSPECTION AND NOTE RESULTS 

4. LEAK CHECK SENSOR MOUNT SUBASSEMBLY 

5. CONTINUITY CHECK 

P. END OF TESTING/EVALUATION OF EXPERIMENTAL TRANSDUCER MODEL 
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ATTACHMENT "G" (CONT'D) 
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